US005901139A
United States Patent 119] 11] Patent Number: 5,901,139
Shinohara 45] Date of Patent: May 4, 1999
(54] ATM CELL BUFFER MANAGING SYSTEM 5.539,747  8/1997 Tto et al. wvovevveveerereereererrreernnns 370/235
IN ATM NODE EQUIPMENT 5,546,389  8/1996 Wippenbeck et al. .................. 370/412
5,689,499 11/1997 Hullett et al. ...couvvvvvveeennnenn... 370/235
|75] Inventor: Masayuki Shinohara, Tokyo, Japan OTHER PURI ICATIONS
73] Assignee: NEC Corporation, Japan A. Romanow, et al., “Dynamics of TCP Traffic Over ATM
Networks”, Computer Communication Review, Proceedings
21] Appl. No.: 08/716,973 of SIGCOMM °94 on Communications Arctectures, Proto-
o _ cols and Applications, vol. 24, No. 4, Oct., 1994, pp. 1x and
22 Filed: Sep. 20, 1996 70_88.
30 IForeign Application Priority Data Primary Examiner—Chi H. Pham
Sep. 27, 1995 [IP]  JaPAN v 7-249955  Assistant Examiner—Kwang B. Yao
Feb. 6, 1996 [IP]  Japan ..ccceceeeeeeeeemeevveeeennne. 8-019813  Attorney, Agent, or Firm—Ostrolenk, Faber, Gerb & Soften,
LLP
51] Int. CL® e, HO04L. 12/56
52] U.S. Cle oo, 370/232; 370/253; 370/412 57} ABSTRACT
58] Field of Search .................................... 370/229, 230,

In an ATM cell buffer managing system 1n an ATM node
equipment, a bulfer occupied amount of each individual
logical channel of a buffer memory 1s measured by a buifer

370/232, 233, 234, 235, 252, 253, 395,
308, 399, 412, 413, 414, 415, 416, 417,

418 occupied amount counting portion, and a threshold value for
: cach 1ndividual logical channel 1s dynamically derived on
[>0] References Cited the basis of the measured bulfer occupied amount for
US. PATENT DOCUMENTS making judgement whether an mmput ATM cell can be
5 166.030 11/1992 Braff ct al — received or not per each logical channel. By this, in the
,166, 1 raff et al. ..ooovnevveneiiininnn, -
5,404,354 4/1995 Hayter et al. wooovvvveerrsrrrvoveennnn 370,230 lf;fg’rcifiogg ifofizgve throughput of upper layer packet
5,455,820 10/1995 Yamada .......coeoveveereererserernn. 370/413 P '
5,473,604 12/1995 Lorenz et al. ....ccoovveeervnnnnnnn.n. 370/229
5,509,001 4/1996 Tachibana et al. ..................... 370/230 14 Claims, 16 Drawing Sheets
! F 1
INPUT ATM CELL }/

t ﬁ.

MAKE REFERENCE |/~
TO CELL DISPOSAL
MANAG ING TABLE

~ 3
"01"( PACKET

F2

"117(PACKET IN

DISPOSALL A r1RIBUTE 2 5 NOT FIECEJED}
F3
MEASURE QCCURIED
“00" AMOUNT OF CVERALL 4
(INAPPLICABLE) AUFFER
| 10" PACKET =10
RECEPTION
ENABLE ) No F17
O _totals Qth _total i {
7 ! )
| CALCULATE
Yes Qth_ve=(Q _total/T)-k
i 13
F11 | MEASURE OCCUPYING
= ( AMOQUNT OF VC
L F14
f | REGISTERE_ ; —‘
| ATTRIBUTE'0"
E?&OSAL ' 3 e Oth_ve 7>
—— . l £16
Yes J
REGISTER REGISTER
F a4 F15-TATTRIBUTE™I0”| |ATTRIBUTE 11"
N _ ]
DISPOSE
'EL?FF:TEEF{W J FW/t CELL J
J

! {

Yesg UPDATE ATTRIBUTE
TO I"O ]” _

.




5,901,139

Sheet 1 of 16

May 4, 1999

U.S. Patent

AJOW3IW d344Nng 1130 (O

|

-
-
-
-
-
—

I A N Ve — — e T DI SN Seleedh mi

NOI140d

104LINOD
1NdNIT 1130

N L 1
3LN8Idily Ol

JONJdH 3434
ONIMVIA

7¢

INNOWY

d31dndO0
ONIHILINOW
_

NO!14d0d
ONILNNOD
LINNOWY

d3idNo20
d344NY

4
LINN ONIOVYNYW d344N8

LNNOWY a31dN220 NOI1ld323

™~

NOI1d0d

JFOVHOLS
WO3 ANV 10A JIVIS

ONIAGILON
|

~

| p

— F
31NGIYL LY

_ oNILium  ¢¢

NOI130d
104d1NQOD

Ol 3DON3IY343Y 13XM0Vd
ONINVI

1 9l4



U.S. Patent May 4, 1999 Sheet 2 of 16 5,901,139

FIG. 2

30



U.S. Patent May 4, 1999 Sheet 3 of 16 5,901,139

FIG. 3

1
INPUT ATM CELL
F 2
MAKE REFERENCE
TO CELL DISPOSAL
MANAGING TABLE
F 3
11" (PACKET IN ““01"”( PACKET
DISPOSAL ATTRIBUTE >\, _NOT RECEIVED)
S MEASURE OCCUPTED F 3
(INAPPLICABLE ) SUFCeR
“10"( PACKET
RECEPTION ~F10
ENABLE ) No F172
1 CALCULATE
Yes Qth_vec=(Q _total/T)-k
F13
F11 | MEASURE OCCUPYING
F8 AMOUNT OF VC
REGISTER F14
D ISPOSAL ATTRIBUTE™MO No
CELL .
F16
Yes
REGISTER REGISTER
F4 - F15-7|atTRIBUTE"10”
STORE (N _, ' DISPOSE
' BUFFER 17 CELL
FS\
Yes F6
NoO
ATTRIBUTE 00 ? No =y
Yes UPDATE ATTRIBUTE
TO "01”



U.S. Patent May 4, 1999 Sheet 4 of 16 5,901,139

BUFFER
OCCUPIED
AMOUNT

FIG.4A

ARRIVAL MAKING G o
C REFERENCE | 1 2
V =1 710 ATTRIBUTE YA

T WS A Sl Yeepiel sl TSR B

10

BUFFER
OCCUPIED

F l G 4 B AMOUNT OCCUPIED
. AMOUNT

30

ATTRIBUTE




U.S. Patent May 4, 1999 Sheet 5 of 16 5,901,139

FIG.5A

30

BUFFER
OCCUPIED

ATTRIBUTE

i
| 2
22
I
|
|
IR
I
VEZ2) =1 10 ATTRIBUTE | 12
! . 24|
I l
I'ﬁ——:l{ |
A ) n
1
BUFFER

F 'G B OCCUPIED
: 5 AMOUNT OCCUPIED

VC1 | T AMOUNT

30 | VC ] 23
V2 34
ATTRIBUTE VC3 0
VC& | 3
VC5 5
VCB& | 2

- — = VC7 0 —

71 ] 5 :

% 20

5

-eenlr el -—I-——__




U.S. Patent May 4, 1999 Sheet 6 of 16 5,901,139

BUFFER
Fl A OCCUPIED
. AMOUNT
| OCCUPIED
AMOUNT
30 ATTRIBUTE
velr [ 4
b
- vCc2 10| ~——— _
VC 3 B

< | | | < |
ﬁ!ﬁ(")f')(')
|l ||
EEDDOM
(0
W
]
\
\
N
-

ARRIVAL MAKING - T T
REFERENCE
fvesj =1 T ATTRIBUTE », 12
- | .
S L §
10

BUFFER

OCCUPIED

AMOUNT

OCCUPIED
AMOUNT

ATTRIBUTE

Vel | ¢

Ve 1
VC 2
VC3
VC 4
VC5
VC6
- VC 7

VC 8

O[O0 |—[O0

0
1
‘l
1
1
1
1
U

p— @ T—— & E—— I I . A AN

FORCED
DISPOSAL



U.S. Patent May 4, 1999 Sheet 7 of 16 5,901,139

BUFFER
OCCUPIED
F1G.7A AMOUNT
. OCCUPIED
AMOUNT
30

ATTRIBUTE

V T T e T T =
vg ; ? , MAK ING k
e . REFERENCE |
TO OCCUPIED |
VC4 10 AMOUNT 20
vC5 10 g
VC6 |01 |
VC7 |11 21 S otel = '
VC B 00 (Q_total < :
22 | Qth_total) I l
% : |
NOTIFYING MONITOR n
VCI : OCCUPIED }
ARRIVAL MAK NG A AMOUNT
| I
I

|

|

l

|

I

[

|

|

I

| REFERENCE

_lves "~ | TO ATTRBUTE

|

|

|

L

17 24 |
] 10
BUFFER
OCCUPIED
FlG 7 B AMOUNT
: OCCUPIED
AMOUNT
30
ATTRIBUTE
—— e _
1 T
| 21 20
: !
| 23
\_ WRITING I
: ATTRIBUTE |
' I
- =
| !
| =~ ——— — — — —— =
| STORE




U.S. Patent May 4, 1999 Sheet 8 of 16 5,901,139

BUFFER
OCCUPIED
AMOUNT

FIG.8A

3 L
REFEREN
MTRIBUTE TO OCCUPIED
AMOUNT
;—THRESHOLD
VALUE

| CALCULATION
(Q_vc=< Qth_ve)

|
|
|
} |
—————— |

2] (Q_total > i
: 22 Il Qth_total) i |
3 I : |
, NOTIFYING MONITOR |
| VeI ) OCCUPIED {

ARRIVAL } MAK ING | -—— AMO_I’ZJ.N_-.I.________I
| REFERENCE | |

- """{ TO ATTRBUTE | i 12
I |
L 24 |
I
L - 10
BUFFER
FlG 8 B OCCUPIED
7 . OCCUPIED
AMOUNT
120
| 4

. g
| 23 {
: -~ |
. WRITING |
N\ ATTRIBUTE :
| I
, |f 22 |
|
| e ]
: STORE 12
I
I
I
I



U.S. Patent May 4, 1999 Sheet 9 of 16 5,901,139

BUFFER
OCCUPIED
F.'IG 9A AMOUNT
30 REFERENCE
N
ATTRIBUTE TO OCCUPIED
AMOUNT

V C { THRESHOLD

vC_ . VALUE

V C - CALCULATION

V C | (Q_vc > Qth_ve)

V_C |

Ve {

V C — -

vV G : 2 (O_tgtil> X [
| 22 | th_tota | I
| i ! #
| NOTIFYING MONITOR |
1 VC| | OCCUPIED {

ARRIVAL | v i : ___ AMOUNT |
:REFERENCE | i '
l

 vee]—

|
S
|

TO ATTRBUTE

11
L________EEU 10
BUFFER
OCCUPIED
FIG.9B
’ OCCUPIED
: AMOUNT
ATTRIBUTE ) 8
3
5
_ 6
) - 6 1
I
: 2 !| f,--ZO
: g
: 23 |
.r’ |
\_ WRITING ,
| N\ATTRIBUTE ;
I/ 272 {
|
F—— — — o ——— o m J
STORE 19

FORCED DISPOSAL



U.S. Patent May 4, 1999 Sheet 10 of 16 5,901,139

BUFFER
OCCUPIED
10A
-yc | | — UPIED
30 vcz 3
ATTRIBUTE 63
VC &
“““““““ o S
I
2 | ~20
P
I} 23 |
|
l |
1 22 | |
| ' |
| | : |
{ NOTIFYING EOM {
| |
|
ARRIVAL : MAKING —— — —— —- - ]
REFERENCE
EOMVC7] —=1 10 ATTRIBUTE 54 12

e—— @ —a———E A

|
il
|
|
| .
|
I
|
L
S
~—
!

BUFFER
OCCUPIED
AMOUNT

=9 O | O [ |

i
“




5,901,139

OCCUPRIED
AMOUNT
OCCUPIED

M| ™ (o N OLN
N ™M -— -—

|
|
o |
O
e WAz | wa <
yo— b H> u >
= DO Z QOO0 | DOZ
— MO C|>>|>> | MmO <«
v
N > _
- o
7 N
O
z N
— e D
=
- EU.__.
A O QM
N < <
— Ol
- Z 0L —
T =l
3 A
M MRT

ATTRIBUTE

ATTRIBUTE

U.S. Patent



U.S. Patent May 4, 1999 Sheet 12 of 16 5,901,139

FIG.12

F 1
INPUT ATM CELL
F2Z

MAKE REFERENCE

TO CELL DISPOSAL
MANAGING TABLE

F3
*11”(PACKET IN ““017"( PAKET
_ DISPOSAL ATTRIBUTE > _NOT RECEIVED)
o R SRR |
(INAPPLICABLE) BUFFER
“10"( PACKET
RECEPTION F10 ,
ENABLE ) N == ’,
Q_total<Qth_total O
CALCULATE
Yes Qth_vc=(Qth_total/T)-k
F13
F11 | MEASURE OCCUPYING
F 8 AMOUNT OF VC

F14

DISPOSAL
CELL

NO
- F16
| Yes
REGISTER REGISTER
-4 F15-71arTRIBUTE™10’| |ATTRIBUTE 11
-l — S e
STORE IN DISPOSE
BUFFER F17 CELL
F5
F 6
No No

ATTRIBUTE 00”7

F7

Yes UPDATE ATTRIBUTE
TO *'01”

el

ml




U.S. Patent May 4, 1999 Sheet 13 of 16 5,901,139
BUFFER

OCCUPI{::D
FIG.13A MOUNT___ occupien

AMOUNT

30
ATTRIBUTE
ver | 4
e —-
vCc1 Joo~ I MAKING |
VC 2 . REFERENCE |
\égz TO OCCUPIED 20
24 101 AMOUNT %
VCS |01 g
VC6 |01 |
o Tool \l 4] (Q_total < !
| Qth_total) i |
| 22 | |
= : ’ |
I
| NOTIFYING MONITOR |
| VC | : OCCUPIED {
ARRIVAL I MAK ING | '_____._ANPHN_I__.___J
| REFERENCE | 1
- ""‘; TO ATTRBUTE | 2
|
|

rx_

|
24
BUFFER
OCCUPIED
FIG.13B
. OCCUPIED
AMOUNT
ATTRIBUTE
L T ] 20
I

| g
' l
l 23
| - |
L WRITING |
; ATTRIBUTE I
| I
N} :
|
| = — ——— — ——_——— —
| STORE | 19
| |
| |
L=

|
11 24
L



U.S. Patent May 4, 1999 Sheet 14 of 16 5,901,139

BUFFER
OCCUPIED
FIG.14A
. OCCUPIED
AMOUNT
50 e,
NCE
ATTRIBUTE TO OCCUPIED
vel | J [_.___.___’f‘.."f'_(_J_U_’\'I_ ____ s
VC1 [00 THRESHOLD
ve2 T10] | VALUE l
gg 3 | CALCULATION BT
L4 |01 1 {(Q_ve=0Qth vc Wis
m A ) 4
{ |
vc7 1o\ 21 |p---t-- 23
~vcs8 [10] N\ (Q_total > |
l 29 Qth_total) | |
| | | '
i I : I
, NOTIFYING MONITOR |
| Vel OCCUPIED |
ARRIVAL | QQFIE%%NCE : -——— _A_Iid99|N_-r______l
| |
_ves|—1 75 ATTRBUTE 1 | 12
[ [[]
|
11 24!
——————————— ] 10
BUFFER
OCCUPIED
FIG.14B
OCCUPIED
AMOUNT
ATTRIBUTE
21 20
el
23 |
WRITING :
ATTRIBUTE |
|
e =
I
i S pu— i
STORE | 12
I
-
T — 1]
117 24



U.S. Patent

FIG.15A

30

May 4, 1999

MAKING
ATTRIBUTE

REFERENCE

TO OCCUPIED
AMOUNT\

5,901,139

Sheet 15 of 16

BUFFER
OCCUPIED
AMOUNT

[ THRESHOLD
VALUE

} CALCULATION
| {Q_vc > Qth_vc)

I
|
[! 21
; 22

NOTI
VC |

MAK ING
REFERENCE
TO ATTRBUTE

|
MONITOR
OCCUPIED

—_———— 10
BUFFER
OCCUPIED
FIG.15B
. QOCCUPIED
AMOUNT
30
ATTRIBUTE
verl [ 4
Bimin
VC 2 e -
i 5 1 .20
V€4 Jo1] | -
m I |
V€6 [171] : 23 |
Ve [1o]\ | __, ;
_vcs [10] \ WRITING ,
N\ ATTRIBUTE {
l
)+ =
| I
} T T —— ~
| STORE | 19
[}
|
11 24_11

10

FORCED DISPOSAL



U.S. Patent

May 4, 1999 Sheet 16 of 16

F1G.16

(PRIOR ART)
G
G2

MAKE REFERENCE
TO CELL DISPOSAL
MANAGING TABLE

G3

"1 1" (PACKET IN 01" ( PACKET
DISPOSALL L+ rr1BUTE - NOT_RECEIVED) -8
' MEASURE OCCU PIED
| AMOUNT OF GVERALL
BUFFER
10" ( PACKET
RECEPTION G9
ENABLE ) NG
Q_total<Qth_total
Yes |

DISPOSAL
CeELL

G5

G10

REGISTER
ATTRIBUTE 10"

I

!

G4
BUFFER
Yes G6

f

UPDATE ATTRIBUTE
| 70 01"

NO

5,901,139

G11

REGISTER

ATTRIBUTE®T1”
DISPOSE
CELL

12



5,901,139

1

ATM CELL BUFFER MANAGING SYSTEM
IN ATM NODE EQUIPMENT

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a buifer managing system
in an ATM (asynchronous transfer mode) node equipment
having a buffer memory for temporarily storing ATM cells.
More specifically, the invention relates to a buifer managing
system which can improve an effective throughput of upper
layer packet level with a least buffer memory.

Art

In an ATM node equipment, such as an ATM switch, a
buffer memory for avoiding interference of AITM cells
directed to the same output line 1s employed. The capacity
of the buffer memory 1s finite. When mputs exceeding
allowable range are made, the buffer memory should cause
overflow to dispose the overtlown ATM cells. The upper
layer packet having even one drop out cell cannot be utilized
by upper protocol layer. Therefore, even when such packet
reaches a destination terminal, 1t 1s instantly abandoned and
re-transmission process 1s taken place.

2. Description of the Related

It 1s not at all desirable to accumulate and transmit such
packet including lost cell knowing as being useless 1 the
light of effective use of a net work resource. This can be a
cause of traffic congestion.

In order to avoid wasting of the net work resource by such
useless cells, a selective packet disposing method, in which
if a buffer occupied amount at a timing of arrival of a leading
cell of an AAL (ATM adaptation larger) packet exceeds a
predetermined threshold value, all of the cells from the
leading cell to a trailing end cell (EOM (End of Message)
cell) forming the AAL packet are abandoned before buffer-
ing.

In this selective packet disposing method, a packet dis-
posing management table for managing whether packet 1s in
reception or 1n disposal per logical channel (VC), becomes
necessary. However, 1n the conventional selective packet
disposing method, states provided for one logical channel
(VC) are “packet not received” state, “packet in reception”
state and “packet 1n disposal” state.

In this selective packet disposing method, when the EOM
cell arrives via the currently used logical channel (VC), the
state 1n the table 1s set at “packet not received”. When the
cell other than EOM cell arrives from the logical channel
(VC) in the “packet not received” state, the occupied amount
of the enftire buifer 1s checked at this timing. If the occupied
amount 1s 1n excess of the threshold value, the “packet 1n
disposal” state 1s set 1n order to forcedly dispose all of the

cells arriving through the current logical channel (VC) until
the EOM cell arrives.

If the occupied amount 1s less than or equal to the
threshold value, the “packet 1n reception” state 1s set to
continuously receive the packet unfil the next EOM cell
arrives. A Hlowchart of the convenftional selective packet
disposal 1s shown 1 FIG. 16.

Next, the operation of the conventional method will be
discussed with reference to the lowchart of FIG. 16. At first,
when the ATM cell 1s mput to a cell mput control portion
(G1), the cell disposal managing table is made reference to
on the basis of a logical channel identifier (VCI) (G2), and
then an attribute registered in the management table 1is
checked (G3). If the attribute 1s “10” (“packet reception
enable” state), the ATM cell is accumulated in the cell buffer
as it is (G4). Finally, check is performed whether the arrived
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2

cell 1s the EOM cell or not (GS). If the arrived cell 1s EOM
cell, the state of the corresponding logical channel (VC) is

modified to be “01” (“packet not received” state) (G6).

On the other hand, when the attribute as checked at step
G3 1s “117 (“packet 1 disposal” state), the ATM cell is
forcedly dropped in the cell input control portion (G7). In
step G3, if the state of the logical channel (VC) is “01”
(“packet not received” state), the arriving ATM cell may be
regarded as the leading cell of the upper layer packet.

Therefore, next, the occupied amount of the entire cell
buffer is measured at this timing (GS8). If the occupied
amount Q__total of the entire buifer 1s less than or equal to
the predetermined through value Qth_ total (G9), judgement
1s made that all of the ATM cells of the currently arriving
packet may be stored to set the state of the logical channel
(VC) at “10” (“packet reception enable” state) (G10). On the
other hand, when the occupied amount Q__total of the entire
buffer 1s greater than or equal to the threshold value Qth__
total (G9), the state of the logical channel is set at “11”
(“packet in disposal” state) is set (G11) to drop the ATM

cells.

In the conventional method as set forth above, selective
packet disposal 1s uniformly performed with respect to all of
the logical channels (VC). However, there are some logical
channels which has demand to be transmitted the cells as
much as possible irrespective of loss of some cells. For such
type of logical channel (VC), it 1s not desirable to effect the
selective packet disposal.

Also, 1n the conventional method, since judgement
whether the arriving packet 1s to be received or disposed 1s
made on the basis of the occupied amount of the entire butfer
and the threshold value, 1t 1s inclined to packet-by-packet
control irrespective of nature of respective of logical chan-
nels (VC). Therefore, under the environment where logical
channels (VC) having different traffic characteristics are
admixed, it 1s possible to frequency of forced disposal of
packet tends to be deviated per logical channels.

SUMMARY OF THE INVENTION

It 1s, therefore, an object of the present invention to
provide an ATM cell buffer managing system which permits
selection whether a selective packet disposal 1s to be applied
or not per a logical channel (VC) and can improve concen-
tration of forced disposal per logical channels (VC) under an
environment where logical channels having different traffic
characteristics are present in admixing manner.

According to the first aspect of the invention, an ATM cell
buffer managing system comprises:

buffer memory means for temporarily storing an ATM
cell;

cell disposal managing table means for maintaining recep-
tion enabling and disabling information indicative
whether reception of the ATM cell per each individual
logical channel;

buffer occupied amount counting means for measuring
occupied amount of an overall buffer of the buifer
memory means when the reception enabling and dis-
abling information of the logical channel of input ATM
cell indicates reception enabling;

reception control means for receiving the mput ATM cell
when the bufler occupied amount 1s less than or equal
to a first threshold value; and

disposal control means for calculating a second threshold
value for the logical channel of the mput ATM cell
when the buffer occupied amount exceeds the first




5,901,139

3

threshold value and determining disposal or reception
of the input ATM cell depending upon a result of
comparison of a buffer occupying amount of the logical
channel of the input ATM cell and the second threshold
value.

According to the second aspect of the invention, an ATM
cell buffer managing system 1n an AIM node equipment
having a buffer memory for temporarily storing ATM cells,
COmMprises:

bufler occupied amount counting means for measuring an
occupying amount of the ATM cells per each individual
logical channel in the buffer memory;

status storage means for storing a cell disposal managing
table maintaining attributes indicative whether arriving
ATM cell can be received or not per each mdividual
logical channel;

cell mput control means for comparing an occupied
amount of the overall bulfer measured by the buller
occupied amount counting means with a predetermined
first threshold value for determining whether the 1nput
ATM cell 15 to be received or disposed, and updating
the content of the cell disposal managing table, the cell
input control means receiving the mput ATM cell when
the occupied amount of the overall buffer 1s less than or
equal to the first threshold value, calculating a second
threshold value for the logical channel of the ATM cell
when the occupied amount of the overall buffer exceeds
the first threshold value and determining whether the
input ATM cell 1s to be received or disposed depending
upon a comparison of a buifer occupying amount of the
logical channel of the mput ATM cell and the second
threshold value.

BRIEF DESCRIPTION OF THE DRAWINGS

The present mnvention will be understood more fully from
the detailed description given herebelow and from the
accompanying drawings of the preferred embodiment of the
mvention, which, however, should not be taken to be limi-

tative to the present invention, but are for explanation and
understanding only.

In the drawings:

FIG. 1 1s a block diagram of the preferred embodiment of
an ATM cell bufler managing system according to the
present mvention;

FIG. 2 1s an illustration showing an example of structure

of a cell disposal managing table provided 1n a state storage
portion 22 m FIG. 1;

FIG. 3 1s a flowchart showing operation of the shown
embodiment of the ATM cell buffer managing system
according to the invention;

FIGS. 4A and 4B arc explanatory 1llustration showing a
process procedure upon arrival of an ATM cell of a logical
channel having an attribute of “00” representative of state of
“mapplicability of selective packet disposal”, in the shown
embodiment of the ATM cell buffer managing system
according to the mvention;

FIGS. 5A and 5B are explanatory illustration showing a
process procedure upon arrival of the ATM cell of the logical
channel having an attribute of “10” representative of state of
“packet reception enable”, 1n the shown embodiment of the
ATM cell buffer managing system according to the inven-
tion;

FIGS. 6A and 6B are explanatory illustration showing a
process procedure upon arrival of the ATM cell of the logical
channel having an attribute of “11” representative of state of
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4

“packet disposal”, 1n the shown embodiment of the ATM cell
buffer managing system according to the invention;

FIGS. 7A and 7B are explanatory illustration showing a
process procedure upon arrival of the ATM cell of the logical
channel having an attribute of “01” representative of state of
“packet not received” when the overall occupied amount of
a cell buffer 1s less than or equal to a predetermined
threshold value, 1n the shown embodiment of the ATM cell
buffer managing system according to the invention;

FIGS. 8A and 8B are explanatory 1illustration showing a
process procedure upon arrival of the ATM cell of the logical
channel having an attribute of “01” when the overall occu-
pied amount of a cell bufler 1s 1n excess of the predetermined
threshold value, 1n the shown embodiment of the ATM cell
buffer managing system according to the invention;

FIGS. 9A and 9B are explanatory illustration showing a
process procedure upon arrival of the ATM cell of the logical
channel having an attribute of “01” when the overall occu-
pied amount of a cell bufler 1s 1n excess of the predetermined
threshold value, 1n the shown embodiment of the ATM cell
buffer managing system according to the invention;

FIGS. 10A and 10B are explanatory illustration showing,
a process procedure upon arrival of EOM cell of the logical
channel having an attribute of “11”, 1n the shown embodi-
ment of the ATM cell buffer managing system according to
the 1nvention;

FIGS. 11A and 11B are explanatory illustration showing,
a process procedure upon arrival of EOM cell of the logical
channel having an attribute of “00”, 1n the shown embodi-
ment of the ATM cell buffer managing system according to
the 1nvention;

FIG. 12 1s a flowchart showing operation of another
embodiment of the ATM cell managing system according to
the present mvention;

FIGS. 13A and 13B are explanatory illustration showing,
a process procedure upon arrival of the ATM cell of the
logical channel having an attribute of “01” when the overall
occupied amount of a cell buffer 1s 1n excess of the prede-
termined threshold value, 1n the shown embodiment of the
ATM cell buffer managing system according to the mmven-
tion;

FIGS. 14A and 14B are explanatory illustration showing,
a process procedure upon arrival of the ATM cell of the
logical channel having an attribute of “01” when the overall
occupied amount of a cell buffer 1s 1n excess of the prede-
termined threshold value, 1n the shown embodiment of the
ATM cell buffer managing system according to the mmven-
tion;

FIGS. 15A and 15B are explanatory illustration showing
a process procedure upon arrival of the ATM cell of the
logical channel having an attribute of “01” when the overall
occupied amount of a cell buffer 1s 1n excess of the prede-
termined threshold value, 1n the shown embodiment of the

ATM cell buffer managing system according to the iven-
tion; and

FIG. 16 1s a flowchart showing a procedure of the
conventional ATM cell buffer managing procedure.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The preferred embodiments of the present invention will
be discussed with reference to the drawings. In the following
description, numerous specific details are set forth 1n order
to provide a thorough understanding of the present inven-
tion. It will be obvious, however, to those skilled 1n the art
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that the present invention may be practiced without these
specific details.

FIG. 1 1s a block diagram of one embodiment of an ATM
cell buller managing system according to the invention. The
present invention 1s applicable for all of ATM associated
equipments having cell buflers. Concerning structure of a
cell buifer, a buifering architecture, in which FIFO 1s com-
pletely common to all of logical channels, 1s selected among,
a plurality of existing buffering architectures. The imnvention
1s also applicable for a buflering architecture queuing per
each logical channel (VC). In FIG. 1, a portion 20 sur-
rounded by a broken line 1s the preferred embodiment of the
buffer managing unit according to the invention.

The buifer managing unit 20 1s constructed with a packet
reception control portion 21, a state storage portion 22, in
which a cell disposal managing table 30 (hereinafter occa-
sionally referred to as “managing table”) shown in FIG. 2,

a bufler occupied amount counting portion 23 for monitor-
ing a buffer occupied amount of the cell buifer 10, and a cell
input control portion 24.

A cell 1nput control portion 24 checks a cell header of an
arrived ATM cell and detects a VCI (VCI identifier). Also,
the cell input control portion 24 judges whether an ATM cell
is an EOM (End of Message) cell indicative of end of an
AAL (ATM Adaptation Layer) packet, and send a result of
the judgement to the packet reception control portion 21.
Furthermore, the cell input control portion 24 makes refer-
ence to a managing table 30 stored in the state storage
portion 22 to perform process of forced disposal, reception
accumulation and so forth of the ATM cell depending upon
attribute corresponding to VCI of the input ATM cell.

FIG. 2 shows an example of a structure of a cell disposal
managing table 30 stored 1n the state storage portion 22. The
cell disposal managing table 30 1s provided with a storage
section for registering VCI and a storage section (2 bits)
indicative of attribute corresponding to registered VCI. In
the attribute storage section, a state attribute of the ATM cell
of the logical channel (VC), i.e. “inapplicable” (bit value
“007), “packet not received” (bit value “01”), “packet recep-
tion enable” (bit value “107”, and “packet in disposal” (bit
value 11) is stored.

When a new logical channel (VC) is established by
signalling process, 1t 1s declared whether packet disposal
process 1s desired or not. When the packet disposal process
1s desired, bit value “01” 1s set in a column of the corre-
sponding logical channel (VC) in the managing table. If
packet disposal process i1s not desired, “inapplicable” (bit
value “00”) is set in the column of the corresponding logical
channel (VC) in the managing table.

The butfer occupied amount counting portion 23 counts a
buffer occupied amount of the cell buffer 10 per the logical
channel, and outputs the counted occupied amount of the
logical channel corresponding to the VCI noticed from the
packet reception control portion 21.

The packet reception control portion 21 receives a notice
of the VCI as a cell information of the ATM cell arriving
from the cell input control portion 24, generates a threshold
value on the basis of the occupied amount of the overall
buffer noticed from the buffer occupied amount counting
portion 23 and number of logical channels 1 “packet
reception enable” state 1n the managing table 30, and
updates the managing table 1n the state storage portion 22 by
comparing the calculated threshold value and the buifer

occupied amount of the logical channel (VC) corresponding
to the noticed VCI.

On the other hand, the cell input control portion 24 makes
reference to the managing table on the basis of the logical
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channel identifier (VCI) with respect to all of the ATM cells
arriving at the cell buffer 10 to accumulate the ATM cells
when the attribute thereof is “00” (inapplicable) or “10”

(packet reception enable). On the other hand, when the
attribute is “11” (packet in disposal”, the ATM cell is

forcedly disposed (dropped).

On the other hand, the cell mput control portion 24 1s
responsive to arrival of EOM cell indicative of the end of the
AAL packet, to 1ssue a notice to the packet reception control
portion 21. The packet reception control portion 21 modifies
the managing table to “01” (packet not received as long as
the state of the corresponding logical channel (VC) is not
“00” (inapplicable).

When the ATM cell from the logical channel (VC) in the
state of “01” (packet not received), the cell mput control
portion 24 notifies the VCI of the received ATM cell to the
packer reception control portion 21. The packet reception
control portion 21 at first compares the occupied amount
(Q__total of the overall buffer provided from the buflfer
occupied amount counting portion 23 and the predetermined
threshold value Qth_ total to set “10” (packet reception
enable) for the corresponding logical channel (VC) when the
occupied amount of the overall buffer 1s not exceed the

predetermined threshold value (Q__total =Qth__total).

On the other hand, when the occupied amount of the over
all buffer 1s 1n excess of the predetermined threshold value
(Q__total>Qth_ total), the threshold value Qth_vc for the
corresponding logical channel (VC) 1s generated according
to

Qth__ve=(Q__total/T)xk (1)

on the basis of the occupied amount Q_ total of the overall
butfer and number T of the logical channels (VC) in the state
of “10” (packet receptlon enable) in the managing table.

If a buffer occupying amount Q__vc of the corresponding,
logical channel (VC) provided from the buffer occupied
amount counting portion 23 exceeds the calculated threshold
value Qth_vc, “11”7 (packet in disposal) is set for the
corresponding logical channel, and if less than or equal to
the threshold value, “10” (packet reception enable) is set.

Next, the operation of the preferred embodiment of the
ATM cell buffer managing system according to the invention
will be discussed with reference to the flowchart of FIG. 3.
At first, when the ATM cell 1s mnput to the cell input control
portion 24 (F1), the cell input control portion 24 makes
reference to the cell disposal managing table 30 on the basis
of the logical channel identifier (VCI) (F2) and checks the
status registered in the managing table 30 (F3). If the
attribute of the corresponding logical channel 1s “00”
(inapplicable) or “10” (packet reception enable), the ATM
cell is accumulated as it is (F4).

Finally, check 1s performed whether the arriving cell 1s
EOM cell or not (F5). If the arriving cell is EOM cell, EOM
and V(I are noticed to the packet reception control portion
21. Then, the packet reception control portion 21 set the
status to “01” (packet not received) unless the status of the
corresponding logical channel (VC) is “00” (inapplicable)
(E7).

On the other hand, when the attribute as checked at step
F3is “11” (packet in disposal), the ATM is forcedly disposed
(dropped) in the cell input control portion 24 (F8).

At step F3, when the state of the corresponding logical
channel (VC) is “01” (packet not received), the ATM cell
can be regarded as the leading cell of the upper layer packet.
Therefore, the cell mput control portion 21 notifies the VI
to the packet reception control portion 21. Then, the packet
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reception control portion 21 makes the buffer occupied
amount counting portion 23 to measure the current occupied
amount of the overall buffer (F9).

When the occupied amount Q_ total of the overall buffer
1s less than or equal to the predetermined threshold value
Qth_ total (F10), judgement can be made that all of the ATM
cells of the packet can be received to permit setting of the
state of the corresponding logical channel (VC) to “10”
(packet reception enable) (F11). If the occupied amount
(Q__total of the overall bufler 1s greater than or equal to the
predetermined threshold value Qth_ total (F10), the thresh-
old value Qth__ vc for the logical channel (VC) correspond-
ing to the noticed VCI 1s calculated by the foregoing
equation (1) on the basis of the occupied amount Q__total of
the overall buffer, the number T of the logical channels (VC)
in the state “10” (packet reception enable), and the prede-
termined constant k (F12).

If the occupied amount Q__vc of the corresponding logi-
cal channel provided from the buffer occupied amount
counting portion 23 exceeds the calculated threshold value
Qth_vc for the logical channel (VC), “11” (packet in
disposal) 1s set (F16). On the other hand, when the occupied
amount Q__vc of the corresponding logical channel provided
from the buifer occupied amount counting portion 23 1s less
than or equal to the calculated threshold value Qth__vc, “10”
(packet reception enable) is set for the corresponding logical
channel (VC) (F15).

As set forth above, with the embodiment set forth above,
by establishing the cell disposal managing table 30 which
sets whether reception of the packet 1s possible or not per
each logical channel (VC) based on the buffer occupying
amount of each logical channel (VC) and the threshold value
so that the ATM cells of the logical channel (VC) for which
“11” (packet in disposal” is set, may be disposed in the cell
input control portion 24 before inputting to the bufler. By
this, possibility of forced disposal excessively for the spe-
cific logical channel can be lowered and effective throughput
of the upper layer packet level of all of the logical channels
(VC) can be improved uniformly.

Concrete examples will be discussed with reference to
FIGS. 4A to 11B.

FIG. 4A shows a condition where the ATM cell of the
VC1 having attribute of “00” (inapplicable) arrives at the
cell mnput control portion 24. Since the attribute of the
corresponding logical channel as set in the managing table
1s mnapplicable, judgement can be made that selective packet
disposal process 1s not applied for the logical channel
corresponding to the arriving VCI. Thus, the cell input
control portion 24 accumulates the ATM cell after reception

process therein (FIG. 4B).

FIG. 5A shows a condition where the ATM cell of the
VC2 having attribute of “10” (packet reception enable)
arrives at the cell input control portion 24. Since the attribute
of the corresponding channel 1s to enable reception of the
packet, the received ATM cell 1s accumulated 1n the cell
buffer 10 after reception process in the cell mput control

portion 24 (FIG. 5B).

FIG. 6 A shows a condition where the ATM cell of the
V(3 having attribute of “11” (packet in disposal) arrives at
the cell mput control portion 24. The reason why the
attribute 1s set to dispose the packet 1s that the buflfer
occupied amount 1s greater than or equal to the threshold
value upon arrival of the leading cell. All of the ATM cells
of the V(3 are null, and thus are disposed 1n the cell input
control portion 24 (FIG. 6B).

FIGS. 7A to 9B show a condition where the ATM cell of

the logical channel (VC) having the attribute of “01” (packet
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not received) arrives at the cell input control portion 24. In
the shown embodiment, the threshold value relative to the
overall capacity of the bufler 1s set at Qth__total=30. On the
other hand, as the predetermined coeflicient, k=0.5 1s used.
This coeflicient may be dynamically set by a operator.

FIG. 7A shows a condition where the ATM cell of VC4
arrives at the cell mnput control portion 24 1n the condition
where the attribute 1s “01” (packet not received), when the
occupied amount of the overall cell buffer Q_ total (=24) is
smaller than the threshold value (=30). Since the status
registered 1in the managing table 30 is that the packet 1s not
received yet, the first arrived AIM cell 1s judged as the
leading cell of the upper layer packet. Also, a sufficient
vacant capacity (Q__total=Qth_ total) is present in the cell
buffer 10, 1t can be 1nferred that all of the ATM cells of the
packet may be stored. In this condition (FIG. 7B), the
leading cell 1s accumulated 1n the cell buffer 10.

FIG. 8A shows a condition where the ATM cell of VC5
arrives at the cell mput control portion 24 1n the condition
where the attribute 1s “01” (packet not received), when the
occupied amount of the overall cell buffer Q_ total (=63) is
greater than the threshold value (=30). Since the status
registered 1in the managing table 30 is that the packet 1s not
received yet, the first arrived AIM cell 1s judged as the
leading cell of the upper layer packet.

However, since the occupied amount of the overall cell
buffer 10 1s greater than the predetermined threshold value
(Q__total>Qth__total), the threshold value Qth_ vc for the
logical channel (VC) is calculated on the basis of the
occupied amount Q_ total of the overall buffer, number T of
the logical channels (VC) in the state of “10” (packet
reception enable) and the predetermined coefficient k.

Since the occupied amount of the overall buffer Q_ total
is 63, the number T of the logical channels (VC) in the state
of “10” (packet reception enable) in the managing table 30
1s 3, and the predetermined coeflicient k 1s 0.5, the threshold
Qth__ vc for the VCS§ becomes Qth__vc =10.5 as calculated
through the foregoing equation (1). On the other hand, the
occupying amount Q_ vc of the ATM cells of the VCS5 1n the
cell buffer 1s 5 and thus 1s smaller than the calculated
threshold valve Qth_vc (=10.5). Therefore, it can be
inferred that all of the ATM cells 1 the packet of the VC§
may be stored 1n the cell bufler. Therefore, in the next state
(FIG. 8B), “10” (packet reception enable) is set in the
managing table 30 corresponding to the VCS. Then, the
leading ATM cell 1s stored 1n the cell buffer 10.

FIG. 9A shows a condition where the ATM cell of VC6
arrives at the cell mput control portion 24 1n the condition
where the attribute is “01” (packet not received), when the
occupied amount of the overall cell buffer Q_ total (=63) is
greater than the threshold value (=30). Since the status
registered 1in the managing table 30 is that the packet 1s not
received yet, the first arrived AIM cell 1s judged as the
leading cell of the upper layer packet.

However, since the occupied amount of the overall cell
buffer 10 1s greater than the predetermined threshold value
(Q__total>Qth_ total), the threshold valve Qth_vc for the
logical channel (VC) is calculated on the basis of the
occupied amount Q__total of the overall buffer, number T of
the logical channels (VC) in the state of “10” (packet
reception enable) and the predetermined coefficient k.

Since the occupied amount of the overall buffer Q__ total
is 63, the number T of the logical channels (VC) in the state
of “10” (packet reception enable) in the managing table 30
1s 3, and the predetermined coeflicient k 1s 0.5, the threshold
Qth total for the VC6 becomes Qth_ ve=10.5 as calculated

through the foregoing equation (1). On the other hand, the
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occupying amount Q__vc of the ATM cells of the VC6 1n the
cell buffer 1s 16 and thus 1s greater than the calculated
threshold value Qth_ vc (=10.5). Therefore, it can be judged
that the packet of the upper layer having the leading cell in
question may cause overflow from the buffer to cause loss of
several amount of cells. Then, “11” (packet in dlsposal) 1s set
in the managing table 30 to dispose the leading cell 1n the
cell input control portion 24 (FIG. 9B). All of the ATM cells
of the VC6 are disposed (dropped) in the cell input control
portion 24.

FIG. 10A shows the condition where the EOM cell of the
VC7 in the state of “11” (packet in disposal) arrives. Since
the attribute of the corresponding logical channel (VC7) is
set for disposal, 1t can be appreciated that all of the ATM
cells of the current VC7 arrived before the currently arriving
EOM cell, are to be disposed 1n the cell input control portion
24. Arrival of the EOM cell represents reaching of all of the
cells 1n the VC7, and subsequently arriving ATM cell of the
V(C7 1s the leading cell of another upper layer packet.
Therefore, the state 1n the managing table 1s re-set to “01”
(packet not received) (FIG. 10B) for getting ready for cell
disposal control depending upon the buifer occupied amount
to be executed at the next occurrence of arrival of the ATM

cell (leading cell) of the V(7.

FIG. 11A shows a state where the EOM cell of the VC8
having attribute of “00” (inapplicable) arrives at the cell
input control portion 24. Since the attribute 1s not applicable
of the selective packet disposal, thus judgement 1s made that
the selective packet disposal should not be applied to
maintain the attribute as is (FIG. 11B).

As set forth above, 1n the bufler memory for temporarily
storing the ATM cell, under the environment where logical
channels (VC) having mutually distinct or different com-
munication demands are present in admixing fashion, apply-
ing and not applying the selective packet disposal can be
casily selected to permit flexible network design. Also,
under the environment where the logical channels (VC)
having different traffic characteristics are present in admix-
ing fashion, deviation per logical channels (VC) of forced
packet disposal can be 1improved.

In the shown embodiment discussed above, since the
value derived by dividing the occupied amount of the overall
buffer with the number of the logical channels (VC) 1s used
as the threshold value for judgement whether reception of
the ATM cells 1n the packets 1s permitted or not, the
threshold value to be derived through this calculation
becomes relatively large while the builfer 1s quite crowed, to
make 1t difficult to perform selective packet disposal.

In view of this, the second embodiment of the AMT cell
buffer managing system according to the present invention

will be discussed with reference to the block diagram of the
system 1n FIG. 1 and a flowchart of FIG. 12.

In FIG. 1, when the ATM cell arrives from the logical
channel (VC) in the state of “01” (packet not received), at
first, the packet reception control portion 21 compares the
occupied amount Q_ total of the overall cell buffer and the
predetermined threshold value Qth_ total. If the occupied
amount of the overall buffer does not exceed the threshold
value (Q_total=Qth_ total), the “10” (packet reception
enable) is set for the corresponding logical channel (VC).

On the other hand, if the occupied amount Q_ total of the
overall cell buifer 1s 1n excess of the threshold value Qth__
total (Q_ total>Qth__total), the threshold value Qth_ vc for
the corresponding logical channel (VC) is calculated on the
basis of the threshold value Qth_ total set for the overall
buffer, the number T1 of the logical channels (VC) in the
state of “10” (packet reception enable) or the number T2 of
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the logical channels (VC) having the cells actually stored in
the buffer and the predetermined coefficient k according to
the following equations:

Qth_ ve=(Qth__total/T1)xk (2)

(3)

If the buffer occupying amount Q_ vc of the logical
channel (VC) provided from the buffer occupied amount
counting portion 23 exceeds the threshold value Qth_ v,
“11” (packet in disposal) is set in the managing table.
Conversely, if the buffer occupying amount Q_ vc of the
logical channel (VC) provided from the buffer occupied
amount counting portion 23 does not exceed the threshold
value Qth__vc, “10” (packet reception enable) 1s set for the
logical channel (VC) in question in the managing table 30.

Next, the operation of the second embodiment of the ATM
cell buffer managing system according to the invention will
be discussed with reference to the flowchart of FIG. 12. It
should be noted that, in FIG. 12, the like steps to those of the
flowchart 1n FIG. 3 will be 1dentified by like reference
numerals.

At first, when the ATM cell 1s input to the cell nput
control portion 24 (F1), the cell input control portion 24
makes reference to the cell disposal managing table 30 on
the basis of the logical channel identifier (VCI) (F2) and
checks the status registered in the managing table 30 (F3).
If the attribute of the corresponding logical channel 1s “00”
(inapplicable) or “10” (packet reception enable), the ATM
cell is accumulated as it is (F4). Finally, check is performed
whether the arriving cell 1s EOM cell or not (FS). If the
arriving cell 1s EOM cell, EOM and VCI are noticed to the
packet reception control portion 21. Then, the packet recep-
tion control portion 21 set the status to “01” (packet not
received) unless the status of the corresponding logical
channel (VC) is “00” (inapplicable) (F7).

On the other hand, when the attribute as checked at step
F3is “11” (packet in disposal), the ATM is forcedly disposed
(dropped) in the cell input control portion 24 (F8).

At step F3, when the state of the corresponding logical
channel (VC) is “01” (packet not received), the ATM cell
can be regarded as the leading cell of the upper layer packet.
Then, the packet reception control portion 21 makes the
buffer occupied amount counting portion 23 to measure the
current occupied amount of the overall buffer (F9) When
the occupied amount Q_ total of the overall buffer 1s less
than or equal to the predetermined threshold value Qth__

total (F10), judgement can be made that all of the ATM cells
of the packet can be received to permit setting of the state of
the corresponding logical channel (VC) to “10” (packet
reception enable) (F11).

If the occupied amount QQ_ total of the overall buffer 1s
orcater than the predetermined threshold value Qth_ total
(F10), the threshold value Qth_ vc for the logical channel
(VC) corresponding to the noticed V(I 1s calculated by the
foregoing equation (2) or (3) on the basis of the occupied
amount Q_ total of the overall buffer, the number T1 of the
logical channels (VC) in the state “10” (packet reception
enable) or the number T2 of the logical channels (VC)
having cells actually stored in the cell buffer, and the
predetermined constant k (F12).

If the occupied amount Q_ vc of the corresponding logi-
cal channel provided from the buffer occupied amount
counting portion 23 exceeds the calculated threshold value
Qth_vc for the logical channel (VC), “11” (packet in
disposal) 1s set (F16). On the other hand, when the occupied
amount Q__vc of the corresponding logical channel provided

Qth__ve=(Qth__total/T2)xk
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from the buffer occupied amount counting portion 23 1s less
than or equal to the calculated threshold value Qth_ vc, “10”
(packet reception enable) is set for the corresponding logical
channel (VC) (F15).

As set forth above, with the embodiment set forth above,
by establishing the cell disposal managing table 30 which
sets whether reception of the packet 1s possible or not per
each logical channel (VC) based on the buffer occupying
amount of each logical channel (VC) and the threshold value
derived by multiplying the number of the logical channels
(VC) 1 the state “10” (packet reception enable) or the
number of the logical channels (VC) having cells actually
stored 1n the cell buifer by the predetermined coeflicient. For
the logical channel having the attribute of “11” (packet in
disposal) in the managing table, the ATM cells are disposed
in the cell mput control portion 24 before inputting to the
buifer. By this, it can be avoided the threshold value becom-
ing excessively large 1n the crowded condition of the buffer.
Therefore, selective packet disposal can be performed at
uniform condition at any buifer condition.

Next, concrete example will be discussed with reference
to FIGS. 13A to 15B.

FIGS. 13A to 15B show the condition where the ATM cell
of the logical channel (VC) having attribute of “01” (packet
not received) arrives at the cell input control portion 24. In
the shown embodiment, the threshold value Qth_ total for
the overall buffer 1s set at 30. On the other hand, the
predetermined coefficient k 1s set at 0.5 1n the shown case.
The coetlicient can be dynamically set by a operator.

FIG. 13A shows a condition where the ATM cell of VC4
arrives at the cell mput control portion 24 1n the condition
where the attribute is “01” (packet not received), when the
occupied amount of the overall cell buffer Q_ total (=24) is
smaller than the threshold value (=30). Since the status
registered in the managing table 30 is that the packet 1s not
received yet, the first arrived ATM cell 1s judged as the
leading cell of the upper layer packet. Also, a suflicient
vacant capacity (Q__total=Qth_ total) is present in the cell
buffer 10, 1t can be inferred that all of the ATM cells of the
packet may be stored. In this condition (FIG. 13B), the
leading cell 1s accumulated 1n the cell butffer 10.

FIG. 14A shows a condition where the ATM cell of VCS
arrives at the cell input control portion 24 1 the condition
where the attribute is “01” (packet not received), when the
occupied amount of the overall cell buffer Q_ total (=62) is
greater than the threshold value (=30). Since the status
registered 1in the managing table 30 is that the packet 1s not
received yet, the first arrived ATM cell 1s judged as the
leading cell of the upper layer packet.

However, since the occupied amount of the overall cell
buffer 10 1s greater than the predetermined threshold value
(Q__total>Qth_ total), the threshold value Qth_vc for the
logical channel (VC) is calculated on the basis of the
occupied amount QQ_ total of the overall buifer, number T1
of the logical channels (VC) in the state of “10” (packet
reception enable) and the predetermined coefficient k.

Since the threshold value Qth__total set for overall bufler
1s 30, the number T1 of the logical channels (VC) in the state
of “10” (packet reception enable) in the managing table 30

1s 3, and the predetermined coefficient k 1s 0.5, the threshold
Qth vc for the VC5 becomes Qth

vc=5 as calculated
through the foregoing equation (2). On the other hand, the
occupying amount Q__vc of the ATM cells of the VCS3 1n the
cell buffer 1s 4 and thus 1s smaller than the calculated
threshold value Qth_ vc (=5). Therefore, it can be inferred
that all of the ATM cells 1n the packet of the VCS may be
stored in the cell buffer. Therefore, in the next state (FIG.
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14B), “10” (packet reception enable) is set in the managing
table 30 corresponding to the VCS. Then, the leading ATM
cell 1s stored 1n the cell buifer 10.

FIG. 15A shows a condition where the ATM cell of VC6
arrives at the cell mput control portion 24 1n the condition
where the attribute is “01” (packet not received), when the
occupied amount of the overall cell buffer Q_ total (=62) is
greater than the threshold value (=30). Since the status
registered 1in the managing table 30 is that the packet 1s not
received yet, the first arrived AIM cell 1s judged as the
leading cell of the upper layer packet.

However, since the occupied amount of the overall cell
buffer 10 1s greater than the predetermined threshold value
(Q__total>Qth_ total), the threshold value Qth_vc for the
logical channel (VC) is calculated on the basis of the
occupied amount Q__ total of the overall buffer, number T of
the logical channels (VC) in the state of “10” (packet
reception enable) and the predetermined coefficient k.

Since the threshold value Qth__total set for overall buifer
is 30, the number T of the logical channels (VC) in the state
of “10” (packet reception enable) in the managing table 30
1s 3, and the predetermined coeflicient k 1s 0.5, the threshold
Qth_ total for the VC6 becomes Qth_ vc=5 as calculated
through the foregoing equation (2). On the other hand, the
occupying amount Q_ vc of the ATM cells of the VC6 1n the
cell buffer 1s 16 and thus 1s greater than the calculated
threshold valve Qth__vc (=5). Therefore, it can be judged
that the packet of the upper layer having the leading cell 1n
question may cause overflow from the buifer to cause loss of
several amount of cells. Then, “11” (packet in disposal) is set

in the managing table 30 to dispose (drop) the leading cell
in the cell input control portion 24 (FIG. 15B). All of the
ATM cells of the VC6 are disposed (dropped) in the cell
input control portion 24.

In the foregoing example of the second embodiment set
forth above, the number T1 of the logical channel (VC) in
the state of “10” (packet reception enable) in the managing
table was used for calculating the threshold value for the
individual logical channel (VC), stable selective packet
disposal can be performed irrespective of the crowding level
of the bufler even with using the number T2 of the logical
channel (VC) having cells actually stored in the cell buffer.

As set forth above, according to the present invention, 1n
the selective packet disposal per the logical channel (VC) in
the buffer memory for temporarily storing the ATM cell,
stable selective packet disposal can be performed irrespec-
tive of the crowding level of the bugger even with using the
number T2 of the logical channel (VC) having cells actually
stored 1n the cell buffer.

According to the present mnvention, since the process of
the ATM cell can be determined with reference to the
managing table before storing the ATM cell 1n the buffer so
that the unnecessary AIM cells can be disposed before
storing the buffer, for the logical channels (VC), for which
the selective packet disposal 1s desired. Theretfore, the ATM
cells which should be disposed will never be stored in the
buffer and subsequently never be fed to the network.

For the logical channels which 1s declared not to apply the
selective packet disposal upon establishing the logical chan-
nel (VC) through a signalling process, “inapplicable” is set.
On the other hand, for the logical channels which prefer to
perform the selective packet disposal, “packet not received”
is 1nitially set so that selection of the logical channels (VC)
requiring the selective packet disposal and the logical chan-
nel not requiring the selective packet disposal, can be done
casily under the environment including the logical channel
which requires transmission of the cells as much as possible
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irrespective of possibility loss of several packets, and a
flexible network design can facilitated.

When the ATM cell of the logical channel having attribute
of “packet not received”, at first, the occupied amount of the
overall buffer provided from the buffer occupied amount
counting portion 1s compared with the predetermined thresh-
old value. If the occupied amount of the overall buffer does
not exceed the predetermined threshold value, “packet
reception enable” 1s set for the corresponding logical chan-
nel.

On the other hand, if the occupied amount of the overall
buffer exceeds, the threshold value for the individual logical
channel (VC) 1s calculated on the basis of the occupied
amount of the overall buffer, the number of the logical
channels 1n the state of “packet reception enable” and the
predetermined coeflicient. When the buifer occupying
amount provided from the buffer occupied amount counting
portion 23 1s 1n excess of the threshold value for the
individual logical channels (VC), “packet in disposal” is set.
Conversely, when the occupying amount of the logical
channel 1s less than or equal to the threshold value for the
individual logical channel, “packet reception enable” 1s set
for the corresponding logical channel. As the concrete
threshold value, a value dertved by dividing the occupied
amount of the overall buffer with the number of the logical
channel 1n the state of “packet reception enable” to derive an
average occupied amount and by multiplying the average
occupied amount by the predetermined coefficient.

In the conventional method, since only control per packet
irrespective of difference of the logical channel (VC), a
problem 1n encountered in excessively disposing the packet
in some logical channel. However, the present mvention
permits dynamic setting of the threshold value per logical
channel. Thus, deviation of the forced disposal per logical
channel can be successtully restricted.

Although the invention has been 1llustrated and described
with respect to exemplary embodiment thereof, it should be
understood by those skilled 1n the art that the foregoing and
various other changes, omissions and additions may be
made therein and thereto, without departing from the spirit
and scope of the present invention. Therefore, the present
invention should not be understood as limited to the speciiic
embodiment set out above but to include all possible
embodiments which can be embodies within a scope encom-
passed and equivalents thereof with respect to the feature set
out in the appended claims.

What 1s claimed 1s:

1. An ATM cell buffer managing system comprising:

buffer memory means for temporarily storing an ATM
cell;

cell disposal managing table means for storing a reception
enabling and disabling information indicating whether
reception of said ATM cell per each individual logical
channel 1s permitted or not;

buffer occupied amount counting means for measuring
occupied amount of an overall buffer of said buffer
memory means when said reception enabling and dis-
abling information of the logical channel of input ATM
cell indicates reception enabling;

reception control means for recerving said input ATM cell
when a buffer occupied amount measured by said
buffer occupied amount counting means 1s less than or
equal to a first threshold value; and

disposal control means for calculating a second threshold
value for the logical channel of the mput ATM cell
when said buffer occupied amount exceeds said first
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threshold value and determining disposal or reception
of said input ATM cell dependmg upon a result of
comparison of a buffer occupying amount of said
logical channel of said input ATM cell and said second
threshold value.

2. An ATM cell buffer managing system as set forth in
claim 1, wherein said disposal control means includes means
for dertving a value as said second threshold value depend-
ing upon a quotient derived by dividing said buifer occupied
amount with a number of all of logical channel, for which
said reception enabling and disabling information indicates
reception enabling.

3. An ATM cell bufler managing system as set forth in
claim 2, wherein said second threshold value 1s derived by
multlplymg said quotient by a predetermmed coellicient.

4. An ATM cell buffer managing system as set forth in
claim 1, wherein said disposal control means includes means
for deriving a value as said second threshold value by
deriving a quotient by dividing said buffer occupied amount
with a number of all of logical channel, for which said
reception enabling and disabling information indicates
reception enablmg, and multiplying said quotient by a
predetermined coeflicient.

5. An ATM cell buffer managing system as set forth in
claim 1, wherein said disposal control means includes means
for deriving a value as said second threshold value by
deriving a quotient by dividing said buffer occupied amount
with a number of all of logical channel having ATM cells
actually stored 1n said cell buifer, and multiplying said
quotient by a predetermined coefficient.

6. An ATM cell buffer managing system 1n an ATM node
equipment having a buffer memory for temporarily storing
ATM cells, comprising;:

buffer occupied amount counting means for measuring an

occupying amount of said ATM cells per each 1ndi-
vidual logical channel in said buffer memory;

status storage means for storing a cell disposal managing,
table maintaining attributes indicative whether arriving
ATM cell can be received or not per each individual
logical channel;

cell input control means for comparing an occupied
amount of the overall buffer measured by said buffer
occupied amount counting means with a predetermined
first threshold value for determining whether said input
ATM cell 15 to be received or disposed, and updating
the content of said cell disposal managing table,

said cell mnput control means receiving said mput ATM
cell when said occupied amount of the overall bufler 1s
less than or equal to said first threshold value, calcu-
lating a second threshold value for the logical channel
of said ATM cell when said occupied amount of the
overall buffer exceeds said first threshold value and
determining whether the mput AITM cell 1s to be
received or disposed depending upon a comparison of
a buffer occupying amount of the logical channel of
said input ATM cell and said second threshold value.

7. An ATM cell buffer managing system as set forth in
claim 6, wherein said cell input control means derives said
second threshold value by multiplying an average buifer
occupied amount per all of the logical channels having
attributes indicating reception enabling state by a predeter-
mined coelflicient.

8. An ATM cell buffer managing system as set forth in
claim 7, wherein said status storage means sets for each
individual logical channel in said cell disposal managing
table one of a first attribute to be set when a selective packet
disposal 1s not applied, a second attribute to be set when
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packet reception 1s enabled, a third attribute to be set when
a packet 1s 1n disposal, and a fourth attribute to be set when
the packet 1s not received 1n the case where the selective
packet disposal process 1s applicable.

9. An ATM cell buffer managing system as set forth in
claim 8, wherein said cell input control means 1s responsive
to arrival of the ATM cell of the logical channel having said
fourth attribute to compare said occupied amount of said
overall buffer for making decision whether said ATM cell 1s
to be received or dlsposed

10. An ATM cell buffer managing system as set forth in
claim 9, wheremn said cell input control means sets said
second attribute for said logical channel of said cell disposal
managing table when said occupied amount of the overall
buffer 1s less than equal to said first threshold value.

11. An ATM cell buffer managing system as set forth in
claim 9, wherein said cell input control means compares said
buffer occupying amount of the logical channel of the input
ATM cell with said second threshold value when said

occupied amount of the overall buffer exceeds said first
threshold value.

12. An ATM cell buffer managing system as set forth in
claim 11, wherein said cell mput control means sets said
second attribute of said logical channel when said buffer
occupying amount of said logical channel 1s less than or
equal to said second threshold value.

13. An ATM cell buffer managing system as set forth in
claim 11, wherein said cell mput control means sets the

attribute of said logical channel to said third attribute when
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saild buffer occupying amount of said logical channel
exceeds said second threshold value.

14. An ATM cell buffer managing system comprising:

a buffer memory temporarily storing an AITM cell;

a cell disposal managing table, said table storing a recep-
tion enabling and disabling information indicating
whether reception of said ATM cell per each individual
logical channel 1s permitted or not;

a bufler occupied amount counter, said counter measuring
an occupied amount of an overall butfer of said buffer
memory when said reception enabling and disabling
information of the logical channel of input ATM cell
indicates reception enabling;

a reception controller, said reception controller receiving,
said input ATM cell when a buffer occupied amount
measured by said buffer occupied amount counter is
less than or equal to a first threshold value; and

a disposal controller, said disposal controller calculating a
second threshold value for the logical channel of the
input AITM cell when said buffer occupied amount
exceeds said first threshold value and determining
disposal or reception of said input ATM cell depending
upon a result of comparison of a buffer occupying
amount of said logical channel of said input ATM cell
and said second threshold value.
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